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Fig. 1 The group definitions for multiple cracks
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Hob N, R REUBE, 7y = {ry 7y, 7y} ISR EC A S B DT ) R &, LA
T FRFEMEREEE JEE RN (2N, x Ny ) x 13RS ) TR k AREARAE COD, K/
2N, x L3R S, Foneumfi e 408 TiE g RaCdH h i REUE R, S, Witie Ak
LR R T 5| AR JEES Eshelby FEFF /N 2N, x (2N, x N, ) N, 9 Gauss w5, H.
BB Gauss SUSEURE— 3L

M (13) FTLIE i, B Eshelby [ S, 0528804 1 BT A7 24800 40 18T ) S i 4 4
AAE COD B R T ek, 5T Tt WER 5 (& 1 i e B ) A 56— B> JC i 49 I B 3k
JE S5, JREB Eshelby HFE S, WA N B2 1, JF 3 #1500 T AR 2806 Y S, #ASAE R,
PRIt of TG RR sl v 118 22 4480 1) T, 96 4% 3 P9 JC ik 2 B8 225 LA BORT 1 1) JRi i Eshelby 4R S, mEL
R SR A ) DGR GRS RS R SN R MO B B AR B OGRS IR O
SRR R Y- 0 TS B DA A R B AL S A I, L R] Y R M AR XA B
RSB & T — 55 1T 2480, MR PR UERR IS [ 22, X T 285 SR 2B I O, 44
() P 52 M AL X 5058, T 3 S S0 i AR B A — S R A,
1.3 NIEEERFITEAR

HR WL T2 BRI, T PRI A7 — 45 N B 2R (n) L, B T A A2 28 Ay A R I 7 5 B
N7 e /N W
e L[ p(n)(a-n)d

1 = 7’5 (14‘)
/o —a /az_nz

K = N p(n)(a+n)dn_ (15)
vJTma o T A/az—nz

H 1 g eIt Z AR R IR AR 0 AT A5 B AE COD AR 1Y ) 5 BE A1)
AR BAR
1 x3

1
K" :{c0 +?[c1 +c, ] +m[c3 +e ]+ 4+

I x3 % x (N -1)
2)(4)(...le)

I:CNP—I + CNPJ} vaa,

6
1 x3 (16)

2 x4

1X3>(-..)<(Np_1)
2 X4 X .- XNP [c“‘\’p _c/\'p—lj}m,

Horp KR K" 53 591 36 7 S804 vity AN 465020 3t (14 17 568 5 PR 38 1o 46 HH 92 ARAiE COD 2423045
R AR S LS00 i HOLTET T R T 1B 75 B PR 1, sk G TR FH R R o O vk v E i TR
BN AN RIVE =% S N PAL LS RN RN P
1.4 RFEHE

TEAAE COD HABA H | i ZLEUAE COD 2 R R fit i, 553 MLAF 3 BB
1.4.1 #AEHK

ZB B R . © BRItk ; @ AR Eshelby Hil4:; B 0 206 i A 2L A7
1 54 BB B A R i AR, @ AR e R S, & TR IR B
58 B TR 1

1
KL={CO+?[02—01]+ le, —cy] + - #




C ] T W B B 205
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Fig. 2 A square plate containing 4 cracks

with the same length
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Analysis of Multicrack Problems With Eigen
COD Boundary Integral Equations
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Abstract: For multicrack problems, the conventional numerical solution techniques are of low
efficiency. To realize large-scale numerical simulation of multicrack problems, the eigen crack
opening displacement (COD) boundary integral equations and the pertinent iteration algorithm
were established. To deal with the interactions between cracks, the local Eshelby matrix was
introduced. In this way, the superposition technique was employed with all cracks divided into
2 groups, i.e. the adjacent group and the far-field group, according to a non-dimensional radial
distance of a crack to the current crack. In comparison to the fast multipole boundary element
method with a constant element as the discrete element, the proposed computational model and
the iteration algorithm were numerically verified. The numerical results show that, the model
for the eigen COD boundary integral equations gets great improvement in dealing with multi-
crack problems, and its computation efficiency is significantly higher than those of the tradi-

tional boundary element method and the fast multipole boundary element method.

Key words: multicrack problem; eigen crack opening displacement; boundary integral equa-
tion; fast multipole boundary element method; numerical simulation
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